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(54) ORGANIC ELECTROLUMINESCENT ELEMENT AND ITS MANUFACTURING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent(EL) element with an excellent 
protective film having a high cooling effect of the 
element and a high shielding property of moisture and 
oxygen in the air at a low cost. 

SOLUTION: This organic EL element is provided with at 
least an organic compound layer 30 between a first 
electrode 12 and a second electrode 16 to form an 
element region, and a protective film 20 including a 
polymerized film of a hetero-cyclic compound is formed 
to cover the element region. The hetero- cyclic 
compound of the protective film is a five-membered ring 
compound such as furan, pyrrole, and thiophene, and the 
polymerized film includes a polymer of one of the 
compounds or a copolymer of two or more compounds. 
The polymerized film of the hetero-cyclic compound can 
be formed as a thin film by plasma polimerization, it 
exerts a sufficient shielding property against water and 
oxygen or the like, it has relatively high thermal 

conductivity, and it can be manufactured at a low cost. A layered structure including the 
polymerized film and inorganic protective films such as a silicon nitride film, a silicon oxide film, 
and a DLC film in this order or in the inverse order may be used for the protective film 20. 
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m&b lx xjty 9 y vymzw.m h z t mmx$> 

X nmWkWmi , ±^ J: 3 £7° 9 C V D #i£fc 

[0058] ttls 7"7X7CVDMMX/^7 9 y 

tiiznix. miELm?u^mmmmmcotfm 

(Wt) P-'Hi. 1 0nm/m i nggrC&Sj^ ffi 

^•r * (cu » m*g^ff» t x i> imE l m^mn&im 

mmcD 2fSJJU:*B1- h^ifih hZb\iZf£h. TyX 
^ y y^ii 1 fjctttz UWlftg-CSS:^. flSot v Sit 

«aiR*^jSL3tO-CJi, i^ftl«ftifflifti!t«D:S3&<«s 

at** m&tzvx-btij&imtikzrtv? 
mm.<D^wm^m\-t^zbxinmthzbim^) . 

mmfsmm 2-01 1> ^ •/ 5 x^c v d ga^^ffl 

f fmMmcDm®Mt&Zbtf®%b% 

4. c^it-^. i^jiffl^^a3 0 oco^gcc m^s- 

0f fc-jaWHRj^fc &~>tzbZbX\ Ztit> Sr-g LT 
r^Xvc v Dgai*)«A Lt#i«(:tl«^ 

-mzmm-h . 

[0059] 

ttm Lm=?<o$m&b ixmwz^&comtmzffi 

[ 0 0 6 0 ] 07fcL *HMM 1 fcffi* W«E LS^FO 



! ( 8 ) 002-117973 (P2002 -o£g 



mxwsLi o±tc. mimm i*-Mz\nm) 1 
2 . ^m&m 3 o , «ra*Ji 1 8aix»2«« 
( *^ mxmm ) i 6 «n»£-t\ . wnwt^iwB 3 o 

(iH 1 SM*^)HIt^-;W±Al 3 2 , *-;Ht£Jf 
[00 613 ± OftfWftttt, #0tfS01 1 -cis. 

£KlO±fc. Ill ISIil 2 i: LT I TO. (Indium Tin 
Oxide) £l50nnu *-/H±AJl3 2 i: LT«»|7:? 
ni^T-y (CuPc) £1 Onm, *-;MHSMl3 4 . 
i: LT hU7x-/PT5y4ft#: (TPTE ) 5:50n 
m, fg^3 6fc LT^/U /-/UT^Sigft (A 1 q 
3 )HOnm, *rf-WJBl8blXyv1kV1'V& 
(LiF)iO. 5nm < ^2tI16i:Lt7^$- 
(A l ) £1 OOnmMUc. ITOI1 
ITO#^*ffM£ftTV^#7XS^£ffll\ I TO 

Ja*M>#«i, J: 0 *ti?tiM tmm (in 

-situ) KSiaTJftftLfc. 

[ o o 6 2 ] m2mm 1 6 *£jtw 1 

(4. W»EL3R^fiOT2 0fcLT. 7 7^1^ 

C077^^/^H±7J{±2 0 OmTorr ( lTorr^ 1 3 3p 
a) •„ ~7 7 j~?—'{fiiA2 Osccm (standard cc per m 

inute) , 73x~?%kxwi 2 o wt l. mui&mim 

i^zl&%.lXyyyn^m£2umcr>mZJ&&Zltz« 
[0 0 63] ttl. iffimt IX, m9iZ7fct£o^ 

Lm=?mmm 3 ogjwifc pi tx\ y ? ym& 
mxm<. m2wmm. m?z&®mmwm 

0 izz cr>*'*-tfyxmm lx®± iKm? *imi 

[0064] *HS6^J 1 £ffiS*«E LSTti. ASv* 

1 1 t n Ettas 1 x t fcw*> <^r- ? x 

^flM 2 0 fc LT . 77 yS-£$£i2 , S^^co*^ 
[0065] HSfeflaj 1 W^E Lm=FnGm$& 2 0 

M£m~?Z\ tlzX 0. H*0iaVifcR0l*-S^ffltt 
JWcfilfc, ;«*frKlf«E L3R?£^»»«K2 4 0 

[0066] HtS^J 1 &tXJt«M^)*«|E L 

0 0 cd/m* 1 & h t X'<D$fW\ ) ti , 15 01$ 

Pal. i oo^iaf 9®nmiom?i>z&^x¥wm 



[0067] z\nz\bfrt>, XmmiOXolzyyy 

m&m%t'$m8mbixm^zbt l z£*), 
[0068] #t8E Lm=F$i>v>ffim&. miv>£ 

[0069] immm 2 1 mm 2ttx. tta 
mitcffii&v-mRV zmmz^xyTizmwt 

[0070] @8(i*||fl50|fc:fliS^r«E LSR^BfiS 

mtmitmtx. #5xmiio±tz. sii«s(* 

-;W±A«^) 1 2 . ^Wt^j«3 0 , m^iiAl l 

8av»2«ffi (m^&xwm) 1 6<^wittarc, 

tSMfc^WS 3 0 a . * 1 n&Mfr t>miz*,->\,&KM 3 

2 . *-)ummm 3 4 . ^mmtm 3 6 

[ 0 0 7 1 3 J: *HJfi^K1i. 

IJLLfcig 1 Sffi \2bLX I TO (Indium Tin Oxide) 
£l50nnu ft-Jl&XMt LXffiyfVUsT-y 
(CuPc) JlOnm, -fc-HW&Mb LX h U 7x 
-^7Sy4lM5 0nm, IBftf 3 6 J; LT^r/ U 
7-;l^r;W5it* (Alq 3 )HOnm, Si^JxAilt I 
XyvWhVJ* (LiF) 5:0. 5nm,^2mii^L 
TT^S-^A (Al) £1 OOnmMU. *ti, I 

*fflv\ i Tom^MiiM^mimzx vttitti 
mtmm (in-situ) (cfifarjeiPLfc. • 
[00723 H2«ffi 1 6 ZMfcitc®. *mmt* 
^mE Lm^numm 2otix. yy ym^m 22* 
Tyx-zm&mzXixm&Lfz. yyym^m^m 

<r>yyy^J-7—W.'h\t2 0 OmTorr. 77^7-?- 
ffA 2 Osccm. T7XVSA«73 2 0 Wfc t . «^?SJg 
USffitClSUg L 7 5 yfi^ 2 2 £ 2 mCOmZJ&fc I 
fc. 7 7^S^JR2 2 *«?il^#«ELS 

r7X7CVDHitt7 hu *»£i po 
°c. r5Xvf5iA«*iowfcL, y^y, ry^-r 

[00733 ItHMWi. iJEHttW 1 Izh^xikWmt 

[0074 3 #»?IJ2 tflj&%«E L^{4. AMtf 

ix-f „ ^+«o*^»fi*fc» LjfiaRttsWSv ^ 



♦ 
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®<7)m. ^zm^m2 2 tm^mm^zmm 1 0 0 n 
m^mmmm 1 l < immmm t l < tir^ 7 7 

izxmmt&zbx. zt>izmmy-7*x<v ho 

b tf%.Bt&<F>Zffi<Z. b #T# hZ\b tMtfr~>tz . 

1 0 0 7 5 ] &tz\ nmw2 tzffisimsE 

H2 0 ©ii, ftifitittM«««E Lm?w*-tf? 

XJdfttaWt^U -7T^f-xSi^#MIJ£K Oft 

frTC^iRE L*?£=&8[B»fg2 4 0 Ocd/m* fcTffi* 

[0076] *<7)*HI, HSfiW2Jtl^Jti^JO^E L 

4*l-f*U 1 5 0B$Pb1 1 0 0 8*13 

t#> 0 . mmMTiz&^x^mftiitfi&ifx^&z 

[ 0 0 7 7 ] £ to fc. #Htt0!fc:oivc , gffifc 1 0 0 
W^f ?;HtR£ 2 0EfrV\ 5im*tt£»' , yi#jE 
»fcR#Lfc. -HSKWCIi. #«3fc»#£fc, #fcL 

[0 0 78] £<9C:fc#^ #^t»)J:d£. 7^y 
R£RfcSfl^R^6&£ftftffi^£fflHRfc LT 

[00 79] ftfc. ^ELSB^ORfifcii. M8C0X 

OJ: 0 &77>-S£J8t&{*ti$!i: ixm^&ZbxmM 
[0 080] &tz. yyym-Smcolthr)^ en-;P 

ftg&R, DLcmzmmiKmmmzx itam^M 

[0081] [H»J3 ] j||tW3"ttt» £-f#77S 
R d «k 3 tiirSl^«S-It« L . RR(c«R 

tti^cor7Xvs-£R£i5i t<nm-mx'Bf&.it:. 

=Sr*5, ±^H8(=^T«ttfilHR2 2 

£&RftRR*: U &RKRR2 4 5r#il&tl)I£: Lfc 

[0082] *mmm3X'm^t:3mE liw^ 



3tR. m-?ixA®. «?aX«ffiS:««S-frfc 

itfcL* (fit. *mitfmmzmmzti&imE Lm 
=h&z cox o %mmx-%<x < , wiifvf &AR 



4>*i4) . *HMW3T1i. tf-/P8EA«R'i: LT I T 

o. *->u&xmb Lxm7?v^7-> (cup 

cK LTMJ7x-;U7S 74:1ft 

(tpte) s natflfcL-c^/'jy-^r/^is* 

(Alq 3 ) , Vf-i&JM bLX 7 v (Li 
F ) . n?&Xm®b LTT/US-^A ( A 1 ) fcffl^ 
fc. ®m±. ITOiJWJiStSlgSfffifcliOin-situT 

trofc, frfc, ITOtiSRfcLTrpRSivo^itf) 
SrfflV^. 2ft. #l<3RJ*ti: I TO : 1 5 0 nm. ffi 
77n^7-7: l'Onm. hU7x-^TSy4ft 
ft: 5 0 nm. 3f7 U 7— /UTA'SISft : 6 0nm„ 7 
yftUf-^A : 0. 5nm, A 1 : 1 OOnmtU, 

[0083] 3 x-ii. mwmmb ix v a 
ymimzryxvcvDmnizxft&it:. smim 

mbLX\$miti/Vriy®p>mzW.tt.i/Vriym. % 

it^v^y^ dlcr (r^r^y^wn-^y 

Twyrxwzywmifimbtih. ttz&m 

blX. 7*5X"7CVDilR<0flfit:CVDilR. Jl^S 

L . . ±^coM 0 n° -y 7 «fc 0 1 C V D 

^iOflyiT^S) . BffltfXbLXSiH^ NH 3 , 
N 2 *ffll\ figR4<^^(i4 0 OiTorr, 

A«*Ji 1 0 w; Sfufl^Ji 1 0 O^C^fffcT^^ 

tfo^ 0 isV3ymfcme>$mii2oonmbiiz. t 

tz. ^mc&HvyTy x-?m&$ blX7? y 7°7 Xv 

1 ^-ffL*» ^ U 2 oJJLh 2r-§rtffi^^T'^ £ £ 
btfMtl^, fi!tM4>O77> / ^yv-ff7J(±2 0 0mT 
orr, 7 5 yt/V-SUI 2 0 seem, TyXv&XMJl 

2 0W, IMI^^frCTffl^ffot. 75 

[0084] jrbi^iJ 1 t LT3TRE L3£Fffc£SL ~B 

W.^mzmQ-MTBfoltz. ttz. }t®M2blXli 

re Lm^fc ctt^^ y 3 yM«£K£-gi-e^jj!c Lfc 

Ltz. 

[0085] zcox o iztximz titzmmma x v& 
mm i . it<m\ 2*8 5x:<D^Tx-wmsi4 ooc 

d/m2 CT^ttaaSB»*ffV\ 5 0 0 B#^^5tffi 
fcRSKU:. ^S6M3T1ir-77.^-/h(41 0ffl/c 
m 2 l^Tt^<. lfri>ZW4Xii£X 1 OOwm 
OTffeo^. £ iilc^ LT Jt^^i 1 T(i/- 7 7 7 
Mi2 5 0ffl/cm2i:£<. ZWl Xlt5 0%V±k 

*U 0 0 ^ mULhT'$> 0 5 0 0 // mliLhcT) t CO t ^£ L 
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s «r #»rtg-c& s i t a% $ nfc . 

[0 0 86] ifc, #HttW3fc:*3Vvt, SmfflfcJgiS 

L^iMfim^iiiP^ i o o nmmmt u ztitm 

[0087] 



tmmtfimmwx. mmzx^smt&^mvL 

[00 88] ««BU:l/C. ±fBOJ:o=Srfi^* 

sr^o^^ntjpx. $ h\,zmmm&. mam 
m. xi*DLcmmc?>mmmB&£m^z>ztiz£^x 



t ixmumiv&mmi,z%LRtf%±ix^z>m 



i: ««HJItf>1f 1 Hit fc -f I. i i: T\ SflftfUMiaj 



[0089] ^JdfcflWELjR^RiSR 

Mfc lt, m^fmbm^tfxMbzm&xitim 
rnmm*itLxm&^hzbx\ MLfcSFi^ 

[01] *f|HB<oH«0ejj| l fcfa&WkE Lm*<rM 

mmm^TFctmxhh . 

[ 0 3 ] *^B/1<7)^ilE LS^SBtgllOSI 1 CD0J£ 
[ 04 ] *^BJO*«iE Lfg^f^aoSfS 2 O0IJ£ 

[05] *w%mm e ls^ Mitsa^)^ 3 <ow* 

^-f 0T& ^ . 

[07] HSfi^Jl^SWHIELS^flllB&BlfBam 

[08 ] ^StW2tzfMS^ilE LS^ifigKfrffifftJjSc; 
£^-f0T'£>l>. 

[09] mmizm tiEL si^B&MfMS: 

10 ^'^x^ 12 mm®. 16 %2n 
is sraMT 20 mm. 22 

msm. mimmmi>i<izDLcmm) . 30 % 
mt-smm. 3 2^-/^wjs. 34 *-jummm. 
3 6 *«»3ti. 100 mmmx ■ wmm. 101 
g&g am. 102 ^r^M^iiM. 103 mm 
104, 204, 300 ymmMzmm. 2 
01 msanftiuK. 2 0 2immmftsm. 2 

0 3 s«asiajs. 



i] 



[02] 



27] 
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[H33 




OV 



101 




[H4] 



[083 



203 



201 




GV 



101 



GV 



102 



103 




+ 6- 



£ 202 




204 



5] 



*&$A£ 1 01 203 



*tt*i»jftitti02 













fettftlS&/£!l3£ 201 



QV I IGV GVt 



ttt£jftH£lO 



104 




202 



204 



» 
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6] 



aeaPA-Bsma ioo 



mvm®tfll££^ 02 




103 




201 



*«k«bksbs 



[09] 




(72) ^BJ^ ££ 

^ftS»mKA^BT*^$miiI4i 

(72) s&bjj# am 



F?-A(##) 3K007 AB11 AB13 AB14 AB18 BBOO 

CA01 CB01 DA01 DB03 EA01 
EBOO FA01 FA02 

4K029 AA09 AA24 BC07 BDOO CA12 
GA03 KA09 

4K030 BA02 BA28 BA30 BA38 BA39 
BA40 BA43 BA46 CA06 CA12 
DA02 FA01 LA18 



